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8 月～2009 年 4 月四个航次的现场研究结果对东、黄海典型海区微型异养鞭毛
虫氮营养盐再生的贡献做了评估。主要研究结果如下： 








1·d-1）与摄食率（I，cell·HNF-1·h-1）的数量关系，即 E = 0.1334 ln(I)+0.2288 
（R2 = 0.9066），作为估算自然海区中微型异养鞭毛虫排氨率的依据。 
（3）应用微型异养鞭毛虫的排氨率与摄食率的数量关系估算出东海长江口
和黄海中部等典型海区微型异养鞭毛虫的排氨率为 0.35～0.64 μgN·L-1·d-1，微型
异养鞭毛虫排氨作用对以上海区 DIN 和氨氮的日补充率分别为 0.09%～9.42%








































Heterotrophic nanoflagellates (HNF) are major bacterivorous protozoa and 
also are the important contributors to the regeneration of nutrient in the sea. To figure 
out the role of HNF in nitrogen regeneration would be helpful to understand the 
structure and function of the marine ecosystem. However, due to the confine of 
approaches in measuring low concentration of dissolved inorganic nitrogen (DIN), 
there was few researches on this area and the role of HNF in different environments 
were still under debate.  
In this dissertation, a new approach was established to enhance the capability 
of ammonia and nitrate measurement, which is base on the growth of Synechococcus. 
By this method, a stimulated study of ammonia regeneration by HNF was conducted 
to find out the relationship between HNF ingestion rate and ammonia excretion rate in 
different food concentration cultures. Meanwhile, four cruises were conducted from 
August, 2006 to April, 2009 in Changjiang Estuary and the Yellow Sea. And the 
supplies of ammonia regenerated by HNF to the water and their contribution to the 
primary productivity were also discussed. The main results were as follows: 
(1) The approach, which is base on the growth of Synechococcus to 
determinate ammonia and nitrate concentration, was surpassed the routine methods 
with the considerable accuracy and precision. The detection limits of ammonia and 
nitrate by Synechococcus are 4.2 and 8.0 nmol·L-1 respectively. It takes advantage to 
conduct the research on HNF ammonia regeneration. 
(2) The stimulated grazing experiments revealed that there was a significant 
correlation between the HNF ingesting rate (I, cell·HNF-1·h-1) and ammonia excretion 
rate (E, pgN·HNF-1·d-1). And their fitting formulation was E = 0.1334 ln(I)+0.2288 
(R2 = 0.9066), which was the base of estimating the supplies of ammonia regenerated 
















(3) The results of in situ experiments showed that the average excretion rates 
of HNF in typical waters in Changjiang Estuary and the Yellow Sea ranged from 
0.35～0.64 μgN·L-1·d-1. The supplies of ammonia regenerated by HNF to the DIN and 
ammonia pools were limited because of high DIN and ammonia concentrations in 
these waters. But the ammonia regenerated by HNF was indispensable to the primary 
productivity as it met the 2.43% and 9.35% of primary productivity in Changjiang 
Estuary and the Yellow Sea respectively. 
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第一章 绪 论 
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世纪 80 年代初，Glibert[11]的现场研究发现，大于 95%的氨再生贡献来自粒径小











年，Sherr 等[16-18]在实验室内测得 Monas sp.摄食四种海洋细菌时的排氨率为
0.76～1.23 μmol·mg-1·h-1，约是前人研究得到的小型浮游动物排氨率的 10～100
倍，由此，越来越多的研究者开始把目光投向该研究领域。 



























此外，异养鞭毛虫以尿素、DFAA 等其它形式的 DON 进行氮排泄研究也偶
有报道。Caron 等[22]推测异养鞭毛虫摄食后，约有 13%～26%的氮可能以 DON
形式被释放到海水中。在 Eccleston-Parry 等[23]的研究中，以尿素的形式进行氮
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